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Background of the Invention 

The present invention relates to heat curable organopolysiloxane compositions which utilize a silicon hy- 
dride siloxane fluid, silicon vinyl siloxane fluid and a preformed latent platinum catalyst More particularly, the 
10 present Invention relates to preformed latent platinum catalysts resulting from reaction between a zero valent 
platinum complex and an organic nitrogen compound, such as 2,2'-bipyridine, (BIPY) ordiethylazodicarboxy- 
late (DEAD) where the reaction to form the preformed latent platinum catalyst is effected In the substantial 
absence of a silicone fluid. 

Prior to the present Invention, as shown by Chalk, U.S. Patent 3,188,299, stable mixtures of organosillcon 
IS compositions such as mbctures of an alkenyl polysiloxane and a hydrogen polysiloxane and a platinum (II) cat- 
alyst were provided having a nitrogen containing ligand. The Chalk patent discloses that chloroplatlnic acid 
can be modified with a nitrogen containing compound such as BIPY. The use of an aromatic heterocyclic ni- 
trogen compound added separately as an inhibitor to a mixture of platinum catalyst, silicone hydride fluid and 
silicone vinyl fluid is shown by Brown et al. U.S. Patent 4,374,967. Alow temperature silicone gel having a great- 
20 er work life is obtained. 

Additional storage stable one part curable organopolysiloxane compositions are shown by Eckberg, U.S. 
Patent 4,670.531 which suggests the use of DEAD as a separately added inhibitor, or Janik et al, U.S. Patents 
4,584,361 , 4,791 ,1 86, and 4,801 ,642, where certain aliphatic and cydoallphatic triamines and alkenyl diamines 
are described which are utilized separately as inhibitore in combination with platinum catalyst in silicone fluid 
25 mbctures, to Impart long term storage stability at temperatures of up to 40^C, while allowing such silicone com- 
positions to cure at an enhanced rate at ISa^C. 

Although improved shelf stability over an extended period of time, and cure times at elevated temperatures 
have been obtained by using various separately added nitrogen containing inhibitors with platinum catalysts 
in the preparation of one part heat curable organopolysiloxane compositions, the silicone industry is constantly 
30 evaluating platinum catalyzed heat curable, one package silicone compositions to optimize their room tenv 
perature shelf stability and their cure time at elevated temperatures. As used hereinafter the term "shelf sta- 
bility" means accelerated shelf aging conditions at 50°C, while "cure time" means rate of cure at from 120*^ 
-to150°C;-- - ~- - - - - . 

35 Summary of the Invention 

The present invention is based on the discovery that one package, heat curable organopolysiloxane or 
silicone compositions can be obtained having superior shelf stability as measured under accelerated aging con- 
ditions at SO^'C, and cure time at 1 SO^'C by the employment of certain preformed latent platinum catalysts. The 

40 preformed latent platinum catalyst can be made by heating at a temperature of about 0°C to 100°C a mbcture 
consisting essentially of (a) a zero valent platinum complex, (b) from about 1 .0 to about 60 moles and preferably 
about 5 to about 30 moles of an organic nitrogen compound per mole of the zero vatent platinum complex, and 
(c) from 0 to about 99 parts by weight of an inert organic solvent based on 100 parts by weight of the sum of 
(a), (b) and (c), where the organic nitrogen compound of (b) is a member selected from the class consisting 

45 of aliphatic nitrogen compounds, heterocyclic aromatic nitrogen compounds, and mixtures thereof having the 
characteristic polyvalent structural unit, 

(-)„Q-N=Qi(-)„ (1) 

Q is a carbon or nitrogen radbal, is a carbon or nitrogen radical, n is an integer equal to 2 or 3, and m Is an 
Integer equal to 1 or 2. 

so The preformed latent platinum catalyst utilized in the present invention can be distinguished from platinum 

complexes shown by N. Chaudhury, et al. Journal of Organometallic Chemistry 84 (1975) 105-115 which de- 
scribes the preparation and the electronic spectra of some alkyi and aryl(2,2'-bipyridine) platinum (II) com- 
plexes. The term zero valent platinum complex which is used in the preparation of the preformed latent plati- 
num catalyst of the present invention, is more particularly shown by Peter B. Hitchcock et al for, "A Convenient 

55 and Novel Route to Bls(Ti-alkyne)platinum (0) and Other Platinum (0) Complexes from Speier's Hydrosilylatlon 
Catalyst HzPtCleJ xHaO. Organometallics (1987), 6, 191-192 and Angew. Chem. InL Ed. Engl. 30 (1991) No. 
4. pages 438-440. An example of a zero valent platinum complex is shown by Karetedt, U.S. Patent 3,775,452. 
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Statement of the Invention 

There is provided by the present invention, a heat curable organopolysHoxane composition capable of re- 
sisting a substantial increase in viscosity after at least a five day accelerated aging period at 50°C, comprising. 
5 (A) vinyl organopolysiloxane fluid 

(B) silicon hydride siloxane, and 

(C) an amount of a preformed latent platinum catalyst which Is effective for catalyzing addition between 
(A) and (B), where the preformed latent platinum catalyst is made by effecting reaction in the absence of 
(A) or (B) or mixture thereof, between a zero valent platinum complex and 1.0 to 60 moles of an organic 

10 nitrogen compound' per mole of platinum and the organic nitrogen compound is a member selected from 

the dass consisting of aliphatic nitrogen compounds, heterocyclic aromatic nitrogen compounds and mix- 
tures thereof having the characteristic polyvalent structure unit of formula (1). 

There is further provided by the present Invention, a heat curable organopolysiloxane composition 
capable of resisting a substantial increase in viscosity after at least a five day accelerated aging period at 

15 50*'C, comprising by weight, 

(D) 100 parts of a vinyl organopolysiloxane fluid, 

(E) 1 to 20 parts of a silicon hydride siloxane fluid, and 

(F) an amount of a preformed latent platinum catalyst which is effective for catalyzing addition between 
(A) and (B), where the preformed latent platinum catalyst is made by effecting reaction in the absence of 

20 (A) or (B) or mixture thereof, between a zero valent platinum complex and 1.0 to 60 moles of an organic 

nitrogen compound as previously defined having the characteristic structural unit of formula (1 ) per mole 
of platinum. 

Organic nitrogen compound having the characteristic structural unit of formula (1) can have a molecular 
weight in the range of at>out 100 to 2000 and preferably 114 to about 1000 and can be selected finom azodi- 
25 carboxyiates, triazoline d tones, quinoxallnes, quinazolines, azodiketones and heterocyclic aromatic nitrogen 
compounds. 

Some of the azodicarboxylates which can be used are for example, diethylazodicarboxylate, diisopropy- 
lazodicarboxylate, dibutylazodlcarboxylate, di-t-butylazodicarboxylate and dibenzylazodicarboxylate. 

Among the triazoline diones there are included, 4-phenyl-1,2,4-triazoline-3,5-dione and 4-met hyl- 1,2,4- 
30 triazoline-3,5-dione. 

Included among the azodil^etones are azobistoluoyi, azobisbenzoyi, azobis(N,N-dlmethylformamide ), 
azodicarbonyldlpiperidine. azobisacetyl and azobisbenzoyi. 

The heterocyclic aromatic nitrogen compounds which can be used are for iexample, 2,2-bipyridine, 1,10- 
phenanthroline, neocuproine, biquinoline, terpyridine, bipyrazine. phthalazine, quinazoline, quinoxaline, qui- 
35 noline. isoquinoline, 4,4'-dipyridyl, 3,3*-dipyridyl, 2,4*-dipyridyl, benzimidazole, indazole, dipyridyl ketone, pyr- 
idine, 2,2':6',2"-terpyridine and 4. 4'-trimethylenedi pyridine. 

Inert organic soh^ents which can be used in the preparatton of the preformed latent platinum catalyst are 
any organic solvents inert to components during catalyst formation. There are included for example, toluene, 
hexane, benzene, methylene chloride and tetrahydrofuran. Solvents which are excluded are dipolar aprotic sol- 
40 vents, water and alcohols. 

The vinyl organopolysiloxane fluid, or "vinylsiloxane" utilized in the one part heat curable organopolysi- 
loxane compositions of the present invention can have a viscosity of from about 100 to 200,000 centipoises 
and a vinylsiloxy unit content of about 0.05 to about 3.5 mole %. and preferably 0.14 to about 2 mole % based 
on the total siloxy units having one or more organo radicals as defined hereinafter attached to silicon. The pre- 
45 ferred vinyl siloxanes are included within the following formula, 



50 



55 



R _ R , R 

' 1' L' 

— SIO —J— SiO I Si 



CaHa — SiO SiO \ Si C2H3 

(2) 

where C2H3 is vinyl, and R is selected from C(i- 13) monovalent hydrocarbon radicals free of olef inic unsaturation, 
and t is a positive integer having a value sufficient to provide a vinyl siloxane viscosity of from about 100 to 
200,000 centipoises at 25*'C. Preferably, R is selected from alkyi radicals of 1 to 8 carbon atoms, such as me- 
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10 



15 



20 



thyl, ethyl, propyl; mononuclear aryl radicals such as phenyl, methylphenyl, ethylphenyl; cycloalkyi radicals, 
cycloheptyl and haloalkyi radicals such as 3,3,3-trrfluoropropyl . Preferably, the vinyl siloxane has terminal 
units of the formula, 

C2H3(CH3)2SiOo.5 . 

The vinylsiloxanes of Formula (2) are generally prepared by equilibrating the appropriate cyclotelrasllox- 
ane with appropriate vinyl terminated low molecular weight polyslloxane chain-stoppers. However, if vinyl or- 
ganosiioxy units are desired in the badcbone, a predetermined amount of cyclic vinyl organosiloxane can be 
used in the equilibration mixture. A preferred chain-stopper for the equilibration reaction is a low molecular 
weight vinyl terminated organopolysiloxane such as the corresponding d'tsiloxane, trisiloxane, tetrasiloxane. 
These low molecular weight vinyl terminated polyslloxane polymers are produced by hydrolyzing the appro- 
priate chlorosilanes particularly vinyl diorganochlorosilanes along with diorganodichlorosllanes to produce the 
desired chain-stopper. The chain-stopper can be equilibrated with octamethyfcyclotetrasiloxane In the pres- 
ence of a catalyst to produce the desired vinyl siloxane having a viscosity varying from 100 to 200,000 cen- 
tipoises at 25''C. The catalyst that Is utilized is preferably a mild acid catalyst, such as toluenesulfonic acid or 
an acid treated clay such as Filtrol, which is a sulfuric acid activated day manufactured and sold by Engelhard 
Corp. of Edison, N.J. When the equilibration has proceeded to about 85% completion, the acid catalyst can 
be neutralized with a base or simply filtered If acid activated clay is used to leave behind the linear polymer. 
Preferably, excess cyctics are stripped off so that the linear polymer will have a low volatile content and be 
relatively pure. There can also be utilized an allcali metal hydroxide as the catalyst such as for instance potas- 
sium or sodium hydroxide. 

The silicon hydride siloxane or silicon hydride siloxane fluid used In the invention can have about 0.04 to 
about 1 .4 % by weight of chemically combined hydrogen attached to silicon. One form of the silicon hydride 
siloxane is a "coupler" having the formula. 



25 



30 



35 



H — S±0 



SiO 



Si H 



(3) 



where is selected from C^i. 13) monovalent hydrocarbon radicals free of olefinic unsaturation and n is an in- 
teger having a value sufficient to provide the "coupler" with a viscosity of 1 to 500 centipoises at 25°C and 
from about 3 to 9 mole percent of chain-stopping dlorganohydride siloxy units, based on the total moles of chem- 
40 ically combined siloxy units in the silicon hydride siloxane fluid . 

In addition to the silicone'hydride coupler of formula (3), the silicon hydride siloxane fluid used in the heat 
curable organopolysiloxane compositions of the present Invention also can include silicon hydride resins con- 
sisting essentially of the following chemically combined units, 

45 



so 



H — SlOo.5 

I 



55 chemically combined with Si02 units, where the + H to Si ratio can vary from 1.0 to 2.7. Silicon hydride 
resin also can have units of the formula. 
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I 

H — SiOo,3 



10 



15 



20 



chemically combined with SiOj units and (R*)2SiO units, where the + + H to SI ratio can vary from 1.2 
to 2.7, where R2, R3 and R"^ are C(i. 13) monovalent hydrocarbon radicals free of olefinic unsaturation selected 
firom R'' radicals. 

The silicon hydride siioxane fluid can be made by hydrolyzing the corresponding hydride chlorosilanes in 
the presence of an organic hydrocarbon solvent. For resins having only monofunctional units and tetrafunc- 
tional units, a hydrogen diorganochlorostlane can be hydrolyzed with a tetrachlorosilane. Resins having mono- 
functional siloxy units, difunctional siloxy units, and tetrafurictional siloxy units, can be obtained by hydrolyzing 
a hydrogen diorgano dichlorosilane, a tetrachlorosilane and a diorganodichlorosilane at particular ratios. Ad- 
ditional silicon hydride resin are shown by Jeram. U.S. Pat. No. 4,040,101 which is hereby incorporated by ref- 
erence. 

The silicon hydride siioxane fluid also can include linear hydrogen containing polysitoxane having the for- 
mula. 



25 



30 



I 

SIO- 

1. 



*5 n 



SiO 
I 



H 



•SiO 



L R 



(4) 



" " where R5 is 'a OiJ. 13) monovalent hydrocarbon radical free of olefinic unsaturationT selected from R^ radicals, 
and p and q are integers having values sufficient to provide a polymer having a viscosity of from 1 to 1 ,000 
35 centipoises at 25''C. 

The silicon hydride siioxane fluid of formula (4) can be produced by equilibrating the appropriate hydro- 
gencydopolysiloxane with the appropriate cyclopoiysiloxane containing R^ substltuent groups, in combination 
with low molecular weight linear trioiganosiloxy end-stopped chain-stoppers. 

In formulas (3) and (4) and the chemically combined units described above, RS R^ R3, R'^ and R^ can be 

40 the same or different radicals selected from the group consisting of alkyl radicals of 1 to 8 carbon atoms, such 
as methyl, ethyl, propyl, etc.; cycloalkyi radicals such as cyclohexyl, cycloheptyl, etc.; aryl radicals such as 
phenyl, toiyi, xylyl. etc.; and haloalkyi radicals such as 3,3,3-trifluoropropyl. 

The silicon hydride coupler of formula (3) can be prepared by a hydrolysis process or an acid catalyzed 
equilibration process. In the equilibration process, the appropriate cydotetrasiloxanes are equilibrated with a 

45 low molecular weight hydrogen terminated chain-stopper, such as a dihydrogen tetraorganodisiloxane. The 
acid catalyzed equilibration reaction is much the same as disclosed for the production of the vinyl containing 
base polymer. By the hydrolysis process, the appropriate hydrogen dlorganochlorosilanes are hydrolyzed with 
the appropriate amount of diorganodichlorosilanes to produce the desired polymer of formula (3) above. When 
the silicon hydride coupler is produced, it can be separated from the undesirable amount of cyclics by stripping. 

50 There may be incorporated In the heat curable organopolysiloxane compositions of the present invention 

from 5 to 1 00 parts by weight of a filler based on 1 00 parts by weight of vinyl siioxane. A filler can be selected 
from fumed silica, precipitated silica and mbctures thereof. Preferably less than 50 parts by weight of filler, per 
100 parts by weight of the vinyl siioxane is utilized. In place of the reinforoing filler, such as fumed silica, and 
precipitated silicas, there may be utilized extending fillers which do not unduly increase the viscosity of the 

55 composition in the uncured state, by increasing to some extent the tensile strength of the composition. The 
reinforcing and extending fillers are for instance, titanium dioxide, lithopone, zinc oxide, zirconium silicate, silica 
aerogel, iron oxide, diatomaceous earth, calcium carbonate, silazane treated silicas, glass fibers, magnesium 
oxide, chromic oxide, zirconium oxide, aluminum oxide, alpha quartz, calcined day, cart>on, graphite, coric, cot- 
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ton, synthetic fibers and so forth. 

For liquid injection molding applications, it has been found desirable to limit the viscosity below 500,000 
centipoises at 25°C and more preferably, below 200,000 centipoises at 25*C. 

Cure of the heat curable compositions of the present invention, can be achieved at temperatures of from 
5 1 00°C to 200°C and preferably 1 20°C to 1 50°C. 

An effective amount of preformed latent platinum catalyst which is used in the one-part heat curable or- 
ganopolyslloxane composition is an amount sufficient to provide 5 ppm to 200 ppm of R, based on the weight 
of heat curable organopolysiloxane mixture, and preferably 10 ppm to 100 ppm. 

In order that those skilled in the art will be better able to practice the present invention, the following ex- 
10 amples are given by way of iilustration and not by way of limitation. All parts are by weight. 

Example 1 

A preformed latent platinum catalyst was prepared as follows: 

IS There was added 21.1 ^L. (25 ppm Pt, 6.41 xlO^ mols Pt) of a zero valent platinum complex in a xylene 

solvent as shown by Karstedt, U.S. Patent 3,775.452, resulting from the reaction of chloroplatinic acid, sym- 
metrical-tetramethyldivinyldisiloxane and sodium bicarbonate to a solution of 15 mg (9.63 x10-5 mols) of 2,2'- 
bipyridine and methylene chloride in the form of a water white solution. Upon addition of the pfatinum complex, 
a color change from water white to bright yellow occurred within 10 seconds. The resulting reaction mixture 

20 was then stirred for 4 hours at room temperature and no additional color change was observed. Based on meth- 
od of preparation, the resulting mixture was an organic solvent solution of a preformed latent platinum catalyst 
resulting from reaction under ambient conditions between zero valent platinum complex and 2.2 -bipyridine 
having 1 5 moles of 2.2'-bipyridine per mole of platinum. A sample of a 1 % by weight solution of the preformed 
latent platinum catalyst was analyzed by EXAFS (Extended X-ray Absorption fine Structure), and was found 

25 to be finee of platinum-n itrogen bonds and contained platinum-carbon bonds. 

An additional procedure for making the preformed latent platinum catalyst involved the initial preparation 
of the zero valent platinum complex shown by Example 4 of Karstedt, U.S. Patent 3,775,452, which is incor- 
porated herein by reference. There was obtained a yellow to dark brown oil having the structure which is now 
known to contain three tetramethyldivinyldisiloxane units for every two platinum atoms, see G. Chandra, 

30 P.Y.Lo., P.B. Hitchcock. M.F. Lappert, Organometallics (1987) 6 (9) and P.B. Hitchcock, M.F. Lappert, N.J. War- 
hurst. Angew. Chem. Ipt Ed. Engl. 30 (1 991 ) 438. There was added (0.026 g. 1 .68x1 0^ mols) of 2,2'-blpyridine 
in 1 mLof CeDe to 0.132 g (1.40x10-^ mols Pt) of the above platinum siloxane complex. The resulting mixture 
having 1.2 equivalents of 2,2'-bipyridine per mol of Pt was stirred at room temperature for 1 0 to 90 minutes: 
Based on method of preparation, there was obtained a preformed latent platinum catalyst. Its identity was fur- 

35 ther confirmed by ^H and ^^c NMR analysis which confirmed the presence of new aromatic peaks at 6: 8.63 
(dd, 2H, J=1,9Hz), 8.47 (dd, 2H, J=1 1.5Hz), 7.19 (ddd. 2H,J=1, 5, 16 Hz), 6.67 (ddd, 2H, J=1. 9. 16 Hz)ppm; 
cf. BIPY iH NMR 5: 8.72 (dd, Hz, 2H. J=1 , 8 Hz). 8.51 (dd, 2H, J=2, 5 Hz), 7.19 (ddd, 2H, J=1. 5. 16 Hz), 6.67 
(ddd, 2H, J=1, 8, 16 Hz)ppm; i^C NMR 6: 156.2, 148.9. 136.2, 123.2. 120.7 ppm; cf. BIPY i3C NMR 6: 156.6, 
149.3. 136.6, 123.7. 121.1 ppm; IR (KBr) showed new peal^ at 1597 (w), 1584 (w). 1456 (m), 1412 (m). 758 

40 (w) cm-1; cf. BIPY IR (KBr). 1989 (w). 1966 (w). 1871 (w), 1712 (w), 1 580 (s). 1 559 (s). 1452 (s), 1416 (s). 766 
(s) cnrr^. ^H and '»3C NMR showed that only free methyl and vinyl radicals (M^'M^o were present; no Pt coor- 
dinated to M'^'M'^ was present after the addition of BIPY. Thus, presumably the M^M^ llgand was replaced by 
BIPY to form a new Pr»(BIPY)x complex. 

45 Example 2 

A heat curable organopolysiloxane composition was prepared by adding a sufficient amount of the pre- 
formed latent platinum catalyst of example 1 to a vinyl silicone organopolysiloxane fluid having terminal dime- 
thylvinyfsiloxy units and an average of 350 dimethyls iloxy units to provide 25 ppm of Pt per 100 parts of vinyl 
50 silicone fluid. The resulting mixture was then thoroughly mixed. There was then added 4 parts of a silicon hy- 
dride siloxane fluid having chemically combined hydride siloxy units and a viscosity of 150 centlpoise at 25'*C. 
The resulting mixture was then thoroughly mixed. Upon addition of the silicon hydride siloxane fluid, the re- 
sulting composition turned pink in 30 seconds and then changed to a gold color in three minutes. Based on 
method of preparation, the resulting mixture was a heat curable organopolysiloxane composition having 25 
55 ppm of platinum and a viscosity of 3240 centlpoise at 25°C. 

The above procedure was repeated except that in place of using the preformed latent platinum catalyst 
of example 1, a heat curable organopolysiloxane composition was prepared by adding 15 mg of 2,2 -bipyridine 
(0.03 wt%) to 100 parts of the above vinyl terminated polydimethylsiloxane followed by the additfon of 29.1 
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^L of the zero valent platinum complex of Karstedt. U.S. Patent 3.775,452. There was then added 4 parts of 
the silicone hydride siloxane fluid as shown above. Based on method of preparation there was obtained an 
organopolysiloxane composition containing 25 ppm of platinum and 2,2'-bipyndine as an inhibitor. 

A comparison was made between the heat curable organopolysiloxane compositions containing the pre- 
formed latent platinum catalyst of example 1 and the mixture of the zero valent platinum complex and 2,2'- 
bipyridine inhibitor in the above organopolysiloxane ingredients. A determination was then made of the heat 
aging characteristics of these respective silicone mixtures at 50''C over a 5 day period with respect to a change 
in viscosity from the initial viscosity at ambient temperatures. The results are shown in Table 1 below where 
2,2'-bipyridine which was added separately to the mixture is shown as "inhibitor". 



15 



Silicon© Blpyridlne Initial Heat Aged** 



20 



Preform 



25 



0.03* 



3240 



3820 



25 



Inhibitor 

+ Zero Valent 

Con^lex 



25 



0.03 
0.05 



3220 
3230 



4650 
4200 



30 



0.10 



3240 



3860 



35 



* ■ wt% used in forming preformed iate^ catalyst 
** 5 days at 50<^C 



40 



45 



The at)ove results show that although the initial viscosity of the respective heat curable mixtures are the 
same, after a 5 day heat aging period at SCC which is equivalent to about 120-140 days at 25**C. the viscosity 
of the heat curable mixture containing the preformed latent catalyst exhibits greater stability than the use of 
the zero valent platinum complex and separately added inhibitor. 

A gel time study using a Sunshine gel timer was also made to determine the cure speeds of the respective 
heat curable organopolysiloxane mixtures containing the preformed latent platinum catalyst of example 1 as 
compared to the use of a zero valent platinum complex containing the 2,2 -bipyridine added separately. The 
following results were obtained: 



50 



55 
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Table 2 







Wt% 2.2'-Bipyridine 


120«C Gel Time (Sec) 


150'>C Gel Time (Sec) 


5 


Preform 


0.03« 


547 


162 




Inhibitor -i- Zero Valent 


0.03 


552 


175 




Complex 


0.05 


815 


181 


10 














0.10 


1242 


225 






0.15 




328 


15 




0.20 




373 






0.30 




459 



Although the above Table 1 indicates that increasing the concentration of inhibitor tends to improve the 
^ heat aging ability of the heat curable organopolysiloxane composition. Table 2 shows that higher levels of the 
2,2'-bipyrtdine inhibitor also can decrease the cure speed of the heat curable organopolysiloxane composition. 

An additional cure speed determination was made comparing heat curable organopolysiloxane composi- 
tions containing the preformed latent platinum catalyst of example 1 and a mixture of the zero valent platinum 
complex and the 2,2'-bipyridine inhibitor over a 4 week shelf period at room temperature. The following results 
were obtained: 

25 



Table 3 





Wt% 2.2'-Blpyridine 


1 50<'C Gel Time (Sec) After 4 Weeks 
(25*'C) 


Preformed latent Catalyst 


0.03* 


165 


Inhibitor + Zero Valent 


0.03 _ 


255 


Complex 


0.05 


242 




0.10 


284 




0.15 


595 




0.20 


875 




0.30 


2020 



The above results demonstrate that the preformed latent platinum catalyst can impart superior cure speed 
and shelf stability to heat curable organopolysiloxane compositions as compared to the separate use of the 
zero valent platinum complex and the 2,2'-bipyridine even after a 4 week shelf period at room temperature. It 
is further demonstrated that the superior cure speed of the preformed latent catalyst organosiioxane compo- 
sitions remain constant over a four week period at ambient temperature while the zero valent platinum complex 
and separately added Inhibitor compositions have increasing cure speeds over the same four week period. 

Example 3 

Dimethyl (2 , 2'-bipy rid ine) platinum (ii) was prepared in accordance with the procedure of N.Chaudhury et 
al. Journal of Organometal lie Chemistry, 84(1975), 105-115. Equal molar amounts of a dimethyl platinum com- 
plex of 1,5-cyclooctadiene (CODPtMejj) (0.33 g) and 2.Z-bipyridine (0,16 g) were stirred in 20 mL of diethyl 
ether for 12 hours at ambient temperatures. There was then added 20 mL of hexane. After 2 hours an orange 
solid was collected, washed with hexane and dried in vacuo. Based on method of preparation and NMR 
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there was obtained dimethyl(2,2'-dipyridine) platinum (11). 

A heat curable formulation was prepared utilizing 60 g of vinyl terminated pdydlmethytsiloxane of example 
2, 10 mg of the above described platinum (II) bipyridine complex and 2.5 g of the silicon hydride siloxane fluid 
of example 2. Approximately 1 5 mL of methylene chloride was added to help disperse the catalyst in the mix- 

5 ture. The mixture was mixed and then stripped in vacuo at ambient temperature to remove the methylene chlor- 
ide. A homogeneous fluid was obtained. The gel time of the mbd:ure at la/^'C was 828 seconds. In addition, 
the gelled material was quite soft, indicating an incomplete cure. The same procedure was repeated, except 
that there was utilized an equivalent wt% of the preformed catalyst of example 1 . The gel time at IST^'C was 
fbund to be 290 seconds and the product was a hard gel indicating that the preformed zero valent platinum 

10 of example 1 was superior as a catalyst for effecting a cure of the heat curable organopolysiloxane mixture. 

Additional platinum (II) complexes were prepared utilizing 2,2 -bipyridine and different platinum (II) com- 
plexes at 25 ppm platinum (2.56 x10-5 mol platinum) such as. dichloro-bis-(diethylsulflde) platinum and bis- 
(benzonitrile)dichloro platinum. In addition, the platinum complex shown by Lamoreaux, U.S. Patent 3,220,972, 
was evaluated. It was found that the catalyst prepared utilizing the platinum complex of Lamoreaux provided 

15 a gel time of more than 14 hours at las^'C and a 50<*C stability of about 18 days. The platinum (II) complexes 
used in combination with 2,2'-blpyridine provided a gel time of 384 seconds at 1 35**C for dichloro-bis- (diethyl- 
sulfide) platinum and a gel time of 3000 seconds at 1 35°C for the bis-(benzonitrile)dichloro platinum. The latter 
platinum (II) complexes provided 50'C stability of about 7 days each. These results establish that the preformed 
latent platinum catalyst prepared from zero valent platinum catalyst and 2,2'-bipyridine is superior as a catalYst 

20 . for heat curable organopolysiloxane compositions when compared to catalysts made from platinum (II) com- 
plexes or from Lamoreaux catalyst 

Example 4 

25 A further comparison was made with the preformed latent platinum catalyst of example 1, a preformed 

catalyst prepared from the zero valent platinum catalyst and an organic nitrogen compound free of polyvalent 
structural units of formula 1, such as tetramethylethylenediamine in place of 2,2'-bipyridine. The tetramethy- 
lethylenediamine was utilized as a preformed catalyst in combination with the Karstedt Pt catalyst shown in 
example 1 and tetraethylenediamine was utilized as an inhibitor added to a vinyl polymer containing the Kar- 

30 stedt Pt catalyst. The following procedure was used: 

The heat curable composition was prepared by using 46 parts of a mixture made by blending 50 parts of 
the vinyl end-stopped polydimethylsiloxane of a vinyl silicone organopolysiloxane fluid having terminal dlme- 
— thyivinylsiloxy units and an average of 140 dimethylsilbxy units and a viscosity of 350 centipbise at 25°C, 49 
parts of a-quartz having a 10 micron size and 1 part of carbon black. To this silicone rubber formulation there 

35 was added 25 ppm of platinum in the form of the preformed latent platinum catalyst of example 1. The resulting 
mixture was then thoroughly mixed. There was then added 4 parts of the silicone hydride siloxane fluid of ex- 
ample 2. The resulting heat curable mbcture is referred to hereinafter as preformed. 

The above procedure was repeated except that in place of the preformed latent catalyst of example 1 , there 
was added 25 ppm of platinum in the form of Karstedt catalyst, U.S. Patent 3.775.452. 0.005 wt% of tetrame- 

40 thylenediamine and 4 parts of the silicon hydride siloxane fluid of example 2. The resulting heat curable or- 
ganopolysiloxane formulation was hereinafter referred to as 'TMEDA (inhibitor)". Afurther heat curable orga- 
nopolysiloxane formulation is prepared following the above procedure except that a preformed latent catalyst 
was prepared in accordance with the procedure of example 1, except that in place of 2,2'-bipyridine, TMEDA 
was used which hereinafter is referred to as TMEDA (preformed)". The following results were obtained 



45 

Table 4 







Gel Time (Sec) 135°C 


50 


Preformed (Example 1) 


256 


Inhibitor (TMEDA) 


847 




Preformed (TMEDA) 


2759 



The akiove results show that the preformed latent platinum catalyst made by reacting an organic nitrogen 
compound having the structural unit of formula 1 provides heat curable organopolysiloxane compositions hav- 
ing superior cure speed at ISS^C. 

Accelerated aging test was also performed at 50*>C over a 5 day period with the above described heat 
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curable organopolystloxane compositions. The following results were obtained: 



Table 5 





Viscosity Change (50°C} 


Initial 


5 days 


Preformed (Example 1) 


864 


904 


Inhibitor (TMEDA) 


872 


1030 


Preformed (TMEDA) 


992 


1680 



The above results show that the heat curable compositions of the present invention exhibit superior shelf 
stability over 5 day accelerated aging at SO^'C. 

Example 5 

A preformed latent platinum catalyst was prepared using the zero valent platinum complex of Example 1, 
and 1,10-phenanthroline. There was used (0.0302 g 1.68x10-* mol) of 1,10-phenanthroline (1,10-phen) to 
0.132 g (1.40x10-* mol Pt) of the zero valent platinum complex. The 1,10-phenanthroline was added as a sol- 
ution in 1 mL of CDCI3. The initial mixture having 1.2 equivalents of 1,10-phenanthroline per mol of Pt was a 
water white color which turned to golden yellow in color almost instantaneously upon mixing the two ingredients. 
Based on method of preparation the resulting mixture was a solution of a preformed latent platinum catalyst 
resulting from a zero valent platinum complex and 1,10-phenanthroline. Identity of the productwas further con- 
firmed by 1H and ^^C NMR analysis which confirmed the presence of new aromatic peaks at 5: 8.91 (dd, 2H, 
J=2,5 Hz), 7.60 (dd. 2H. J=2,8 Hz), 7.21 (s, 2H), 7.04 (dd, 2H. J=5,8 Hz)ppm; cf 1,10-phen ^H NMR 5: 8.98(dd, 
2H, J=2,8 Hz), 7.23 (s, 2H). 7.03 (dd, 2H J=4,8 Hz)ppm; IR (KBr) showed new peaks at 1583 (w), 1560 (w), 
1456 (w). 1417 (m), 1410 (m)cm-i; cf. 1,10-phen IR (KBr), 1645 (w), 1616 (w), 1587 (m), 1561 (m), 1422 (s) 
852 (s), 737 (m) cnrr^ ^H and i^C NMR show that only free M^'M^' was present; no Pt coordinated to M^'M^i 
was present after the addition of 1.10-phen. Thus, presumably the Mv"Mv» ligand was replaced by 1,10-phen 
to form a new Pt*'(1.10-phen)x complex. 

A heat curable organopolysiloxane. mixture was prepared in accordance with the procedure. of example 2 

using an equivalent number of moles of the above 1p10-phenanthroline preformed latent catalyst in place of 
the 2,2'-bipyridine catalyst Substantially equivalent cure results were obtained. 

Example 6 

The procedure of Example 5 was repeated except that 1 .2 equivalents (0.030 g, 1 .71x10^ mol) of 4-phenyl- 
1.2.4-triazoline-3,5-dione (PTD) and 1 mL of CDCI3 was added to 0.133 g (1.42x10-^ mols Pi) of the platinum 
complex of Example 1. The initial mixture which was red converted almost instantaneously to a dark maroon- 
brown. After 2.5 hours, the mixture turned green-brown in color. Based on method of preparation there was 
obtained a preformed latent platinum catalyst of zero valent platinum complex of Example 1 and 4-phenyl-1 .2,4- 
trlazollne-3,5-dione. The identity of the preformed latent platinum catalyst was further confirmed by ^H and 

NMR analysis which confirmed the presence of new aromatic peaks at 6: 7.45 (m, broad), ppm; cf. PTD 
m NMR 5: 7.44 (m. 5H, sharp signals)ppm; NMR 6: 119.1 (Broad), 125.7 (Broad), 119.9 (Broad) ppm; cf. 
PTD 13C NMR 6: 157.7, 129.9, 129.5, 129.3, 123.9 ppm; IR (KBr) showed new peaks at 1714 (m, broad), 1411 
(w, broad) cm-\ cf. PTD 1771 (s), 1749 (s), 1716 (m, broad), 1701 (m, broad). 1400 (m, sharp) cm-\ ^H and 
13C NMR show that only free M^'M^' was present; no Pt coordinated to M^'Mv" was present after the addition of 
PTD. Thus, presumably the M^M*' ligand was replaced by PTD to form a new Pt*»(PTD)x complex. 

A heat curable organopolysiloxane mixture was prepared in accordance with example 2, employing an ef- 
fecth/e amount of the above preformed latent catalyst prepared from PTD and zero valent platinum complex. 
Substantially equivalent cure results were obtained. 

Example 7 

In accordance wit h the procedure of Example 5, t here was added 1 .2 equivalents (0.087 g, 2.53x1 0-* mols) 
of azobistoluoyi (ABT) in 1 mL of CDQa to 0.200 g (2.1 1x10-* mol Pt) of the zero valent platinum complex of 

10 
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Example 1. The resulting mixture was initially an orange-yellow color which turned red upon mixing the ingre- 
dients. After 2 hours the mixture turned to an orange-red color. Based on method of preparation there was 
obtained a preformed latent platinum catalyst formed by reacting azobistoluoyi (ABT) and a zero valent plati- 
num complex. Identity of the preformed latent platinum catalyst was further confirmed by ""H and ^^C NMR 

5 analysis which confirmed the presence of new peaks at 6: 7.79 (m, 4H), 7.17 (m, 4H), 2.28 (m, 6H) ppm; cf. 
ABT 1H NMR 6: 7.92 (d. 4H, J=8 Hz), 7.35 (d. 4H, J=8 Hz). 2.46 (s. 6H) ppm; «C MNR 6; 146.5, 1 30.7, 129.9, 
129.5. 128.9, 128.8. 128.0. 126.3, 22.0, 21.5. 21.4 ppm; cf. ABT i^C NMR S: 180.7. 146.6, 130.7. 129.8. 126.3, 
22.0 ppm; IR (KBr), 1723 (w), 1628 (m), 1611 (m), 1574(m). 1259 (s), cm-i; cf. ABT IR (KBr): 1718 (s). 1607 
(m), 1244 (m), 1176 (m) cm-^. ^H and i^c NMR show that only free M^M^f was present; no Pt coordinated to 

10 M>^M^ was present after the additton of ABT. Thus, presumably the M^^M^ ligand was replaced by ABT to form 
a new Pt"'(ABT)x complex. 

A heat curable organopolysiioxane mixture, was prepared using an effective amount of the above latent 
platinum catalyst Results sut>stantially similar to example 2 were obtained. 

IS Example 8 

In accordance with the procedure of Example 1 , there was added 3.1 equivalents (0.113 g, 6.45x10-* mo!) 
of azobis(N,N -dimethylformamlde) (ABDMF) in 1 mL of CDQa to 0.200 g (2.11x10^ mol of Pt) of the platinum 
complex of Example 1 . Upon mixing of the ingredients, the initial color of the resulting mixture which was gold 

20 turned instantaneously to yellow-brown. Based on method of preparation there was obtained a preformed la- 
tent platinum catalyst formed by reacting zero valent platinum complex and ABDMF. The identify of the pre- 
formed latent platinum catalyst was further confirmed by ^H and ^^C NMR analysis which confirmed the pres- 
ence of new miethyl peaks and new carbonyi peaks in the i^C NMR. ^H NMR 6: 2.96 (s. 6H), 2.87 (s. 6H) ppm; 
cf. ABDMF iH NMR 8: 3.05 (s, 6H), 2.96 (s, 6H) ppm; i^C NMR 6:161 .4, 158.8, 36.2 ppm; cf. ABDMF ^^C NMR 

25 6: 161.2, 35.9 ppm; IR (KBr) showed new peaks at 1 705 (s, broad), 1597 (m). 1402 (s, broad) cnrri; cf. ABDMF 
(KBr) 1682 (s), 1667 (s), 1377 (m), 1140 (m) cm-^. ^H and i^C NMR showed that only free M^'M^' was present; 
no Pt coordinated to M^'M^' was present after the addition of ABDMF. Thus, presumably the M^'M^* ligand was 
replaced by ABDMF to form a new Pr(ABDMF)x complex. 

A heat cureble organopolysiioxane mixture was prepared in accordance with example 2 using the ABDMF 

30 preformed latent platinum catalyst in an effective amount A satisfactory cure was obteined with the heat cur- 
able mixture following the procedure of example 2. 



* Example 9 " ' " ^ " 

35 In accordance with the procedure of Example 5, 60 (3.8x1 0-^ mol) of diethylazodicarboxylate (DEAD) 

and 0.5 mL of CeDe was added to 0.205 g (3.8x1 0-^ mols Pt) of the platinum complex of Example 1 . The resulting 
mbdure which was initially gold turned almost Instenteneously to a red color and after 3 houre the solution 
turned to a yellow color. Based on method of preparation the product was a prefbrmed latent platinum complex 
compound of a zero valent platinum complex and DEAD. The identity of the platinum complex compound was 

40 further comf irmed by ^H and 1^NMR analysis which confirmed the presence of new ethyl peaks at 6: 0.82 
(t,J=7 Hz), 0.83 (t.J=7 Hz), 3.87 (q. J=7 Hz). 3.88 (q. J=7 Hz) ppm; cf. DEAD 6: 0.86 (t, J=7 Hz). 3.93 (q, J=7 
Hz) ppm; IR showed new peaks at 1732, 1531, 1234, 1085 and 810 cm-^ ^H and i^c NMR showed that only 
free M^'M^ was present; no Pt coordinated to M^'M^ was present after addition of DEAD. Thus, presumably 
the M^M^ ligand was replaced by DEAD to form a new Pt^(DEAD)x complex. 

45 A one part addition curable mixture was prepared utilizing 50 g of the vinyl end-stopped polydimethylsi- 

loxane f lukJ of Example 2, and sufficient preformed latent platinum catelyst of DEAD to provide a homogeneous 
yellow green silicone mixture containing 25 ppm of platinum. To this mbcture there was added 1.25 g of a sl- 
loxane hydride crosslinker (2.5 parts) of Example 2 and the formulation was mixed for approximately 2 minutes. 
The mixture was then checked for gel time at 150**C and it was found to be 833 seconds. The curable silicone 

50 mbcture also had accelerated stability of about 23 days at 50''C and a room temperature stability of greater than 
90 days. 

Example 10 

55 In accordance with the procedure of Example 1 , there was added 1.2 eq (0.051 g, 2.53x10-* mol) of dii- 

sopropylazodicarboxylate (DIAD) in 1 mL of CDCI3 to 0.200 g (2.11x10^ mol of Pt) of the platinum siloxane 
complex of Example 1. Upon mbcing of the ingrediente the initial color of the mbcture which was gold changed 
to a red color almost instenteneously and after 2 houre the solution turned to a yeltow color. Based on method 
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of preparation there was obtained a preformed latent platinum catalyst of zero valent platinum complex and 
DiAD. Tlie identity of the preformed latent platinum catalyst was further confirmed by and ^^c NMR analysis 
which confirmed the presence of new isopropyl peaks and a new carbonyl peak in the ^^C NMR. NMR 
(CDCI3) 5: 1.40 (d, 12H, J=6Hz), 5.21 (sept., 2H. J=6 Hz) ppm; cf. DIAD 6: 1.39 (d. 12H, J=3 Hz), 5.20 (sept. 
5 2H J=3Hz)ppm; i^CNMRS: 159.8. 74.0,21.9, 21.5 ppm; cf. DIAD13CNMR6: 159.9, 74.3. 21.5 ppm; IR(KBr) 
showed new peaks at 1728 (m. broad). 1469 (w). 1259 (m), 1078 (s) cm-i; cf. DIAD (KBr) 1777 (vs), 1470 (w). 
1390 (w). 1246(s), 1098(s)cm-^ . ^Hand ^^CNMRshowed thatonlyfiree M^iM^iwas presnet; no Pt coordinated 
to M^M^ was present after the addition of DIAD. Thus, presumably the M^M^ ligand was replaced by DIAD to 
form a new Pt*(DIAD)x complex. 

10 

Example 11 

A base formulation was prepared by combining 92 parts of a vinyl stopped polydimethyl siloxane fluid hav- 
ing an average viscosity of 250-400 ops with 47.5 parts of minusil, (a quartz), and 0.5 part of hexamethyldi- 
15 silazane-treated fumed silica. The mbcture was blended in a Ross Double Planetary mixer to provide a honro- 
geneous base fluid having a 800 cps viscosity. 

Quinazoline (0.189 g) was combined with 0.2 g of the platinum catalyst of Example 1 and 1 g of tetrahy- 
drofuran. The mixture was stirred and then 0.19 g of the platinum quinazoline mixture was added to 48 g of 
the base formulation followed by addition of 2 g of a silicon hydride siloxane fluid of Example 2. After 24 days 
20 at 50''C, the heat curable formulation had a viscosity of 1330 centapoise (cps). A portion of the formulation 
was heated at 1 SO'^C for 20 minutes to provide a cured sample having a shore A durometer of 43. 

Example 12 

25 The procedure of Example 11 was repeated except quinoxaline (0.566 g) was combined with 0.2 g of the 

platinum catalyst. After stirring, 0.31 g of the resulting platinum quinoxaline catalyst was added to 48 g of the 
base formulation described in Example 11 followed by addition of 2 g of the siloxane hydride crosslinker. After 
4 days at 50<»C, the resulting mixture had a viscosity of 1270 cps. Heating the mixture at 150*'C for 20 minutes 
provided a cured product with a shore A durometer at 49. 

30 

Example 13 

The procedure of Example 11 was repeated except 4,4'-trimethylene dipyridine (0.057 g) was combined ■ 
with 0.2 g of the platinum catalyst. After stirring, 0.17 g of the platinum trimethylene dipyridine catalyst was 
35 added to 48 g of the base formulation described in Example 11 followed by addition of 2 g of the siloxane hydride 
crosslinker. After 16 days at 50*'C, the resulting mixture had a viscosity of 1250 cps. Heating the mixture at 
1 SO^'C for 30 minutes provided a cured product with a shore A durometer of 38. 

Example 14 

40 

The procedure of Example 11 was repeated except 2,2*:6',2"-terpyridine (0.67 g) was combined with 0.2 
g of the platinum catalyst After stirring, 0.25 g of the platinum terpyridine catalyst was added to 48 g of the 
base formulation described in Example 11 followed by addition of 2 g of the siloxane hydride crosslinker. After 
1 8 days at 50''C, the resulting mixture had a viscosity of 1 500 cps. Heating the mixture at 150**C for 30 minutes 
45 provided a cured product with a shore A durometer of 41 . 

Example 15 

The procedure of Example 11 was repeated except quinoline (0.34 g) was combined with 0.2 g of the pla- 
50 tinum catalyst. After stirring. 0.21 g of the platinum-quinoltne catalyst was added to 48 g of the base formulation 
followed by addition of 2 g of the siloxane hydride crosslinker. After 7 days at 50°C, the resulting mixture had 
a viscosity of 1140 cps. Heating the mixture at ISO^'C for 30 minutes provided a cured product with a shore A 
durometer of 46. 

55 Example 16 

The procedure of Example 11 was repeated except isoquinoline (0.34 g) was combined with 0.2 g of pla- 
tinum catalyst. After stirring, 0.21 g of the platinunrvisoquinoline catalyst was added to 48 g of the base for- 
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mulation followed by addition of 2 g of the sDoxane hydride crosslinker. After 7 days at 50°C, the resulting mix- 
ture had a viscosity of 848 cps. Heating the mixture at 150**C for 30 minutes provided a cured product having 
a shore A d urometer of 38. 

Although the above examples are directed to only a few of the very many variables to which the present 
Invention is directed, it should be understood that the present invention is directed to the preparation and to 
a much broader variety of preformed latent platinum catalysts by reacting a zero valent platinum complex in 
combination with an organic nitrogen compound having the structural unit of formula (1) in the substantial ab- 
sence of a silicone fluid as set forth in the description preceding these examples. In addition a much broader 
variety of heat curable organopolysiloxane compositions are also provided. 

Claims 



1 . A heat curable organopolysiloxane composition capable of resisting a substantial increase in viscosity af- 
15 ter at least a five day accelerated aging period at 5(fiC, comprising. 

(A) vinyl organopolysiloxane fluid 

(B) silicon hydride siloxane, and 

(C) an amount of a preformed latent platinum catalyst which is effective for catalyzing addition between 
(A) and (B), where the preformed latent platinum catalyst is made by effecting reaction in the substan- 

20 tiai at>sence of (A) or (B) or mixture thereof, between a zero valent platinum complex and 1 .0 to 60 moles 

of an organic nitrogen compound per mole of platinum, and the organic nitrogen compound is a member 
selected from the dass consisting of aliphatic nitrogen compounds, heterocyclic aromatic nitrogen conv 
pounds and mixtures thereof having the characteristic polyvalent structural unit, 

(.)^Q_N=Q1(-)^, 

25 where Q is a carbon or nitrogen radical, is a carbon or nitrogen radical, n is an Integer equal to 2 or 

3, and m is an Integer equal to 1 or 2. 

2. A heat curable organopolysiloxane composition capable of resisting substantial increase in viscosity after 
an accelerated aging period for at least 5 days at SO^C, comprising by weight, 

30 (D) 100 parts of a vinyl organopolysiloxane fluid, 

(E) 1 to 20 parts of a silicon hydride siloxane and 

(F) an amountof a preformed latent platinum catalyst which is effective for catalyzing addition between 
(A) and (B), where the preformed latent platinum catalyst is made by effecting reaction in the substan- 
tial absence of (A) or (B) or mixture thereof, between a zero valent platinum complex and 1 .0 to 60 moles 

35 of an organic nitrogen compound selected from the dass consisting of aliphatic nitrogen compounds, 

heterocydic aromatic nitrogen compounds, and mixtures thereof having the characteristic polyvalent 
structural unit, 

(-)„Q-N=Qi(-U 

where Q is a cart>on or nitrogen radical, Is a carbon or nitrogen radical, n is an integer equal to 2 or 
40 3, and m is an integer equal to 1 or 2. 

3. A heat curable organopolysiloxane composition of Claim 1 or Claim 2, where the vinyl silicone organopo- 
lysiloxane fluid is a vinyl polydimethylsiloxane fluid. 



45 



so 



A heat curable organopolysiloxane composition in accordance with Claim 1 or Claim 2, where the silicon 
hydride siloxane is a silicon hydride methylsiloxane. 

A heat curable organopolysiloxane composition in accordance with Claim 1 or Claim 2, where the organic 
nitrogen compound used in making the preformed latent platinum catalyst is selected from 2,2'-bipyridine, 
diethyl azodicarboxylate, diisopropyl azodicarboxylate, 4-phenyl-1,2,4-trizollne-3,5-dk>ne and azobisto- 
luoyl. 



6. A method for making a preformed latent platinum catalyst which comprises heating a mixture to a tem- 
perature of O^C to 1 0O^C consisting essentially of (a) a zero-valent platinum complex, (b) 1 .0 to 60 moles, 
per mole of the zero valent platinum catalyst of an organic nitrogen compound and (c) 0 to 99 parts by 
®5 weight of an inert organic solvent based on 100 parts by weight of the sum of (a), (b) and (c), where the 

organic nitrogen compound is a member selected from the dass consisting of aliphatic nitrogen com- 
pounds, heterocydic aromatic nitrogen compounds and mixtures thereof having the characteristic poly- 
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valent structural unit, 

(-)„Q-N=Q1(.)„, 

where Q is a carbon or nitrogen radical, is a carbon or nitrogen radical, n Is an integer equal to 2 or 3, 
and m is an integer equal to 1 or 2. 

5 

7. A preformed latent platinum catalyst resulting from the reaction in the substantial absence of an organo- 
polysiioxane fluid of a zero valent platinum complex and an organic nitrogen compound selected from the 
class consisting of aliphatic nitrogen compounds, heterocyclic aromatic nitrogen compounds and mixtures 
thereof having the characteristic polyvalent structural unit, 

io (-)nQ-N=Qi(-)„, 

where Q is a carbon or nitfY)gen radical, Q} is a carbon or nitrogen radical, n is an integer equal to 2 or 3, 
and m Is an integer equal to 1 or 2. 

8. A preformed latent platinum catalyst in accordance with Claim 7. where the organic nitrogen compound 
is selected from diisopropyl azodicarboxylate, azobis benzoyl, azobls(N,N'-dimethylformamide), 4-me- 
thyl-1,2,4-triazoline-3,5-dione, 1,10-phenanthroline, di-t-butyl azodicarboxylate, neocuproine, dibenzyl 
azodicarboxylate, 2,2'- bi pyridine, diethyl azodicarboxylate, 4-phenyM,2,4-triazoline-3,5-dione, phthala- 
zine, quinazoline, quinoxaline, quinoline, isoquinoline, 4,4'-dipyridyl, 3,3'-dipyridyi, 2,4'-dipyridyl, benzi- 
midazole, indazole, dipyridyl ketone, pyridine, 2,2':6',2"-terpyridine and 4,4'-trimethylene dipyridlne. 

20 
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